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(57) [Abstract] 

[Technical problem] Even if it adopts the ball bonding which can be mass-produced with 
easy equipment at high speed and becomes a long loop formation with the thinning of a 
semiconductor device, and the formation of many pins, the wirebonding approach of the 
semiconductor chip which can make loop-formation height low and can form a loop 
formation is offered as correspondence to control of the wire deformation in the case of 
resin mold. 

[Means for Solution] The ball formed at the tip of a wire is stuck to the electrode 2 on a 
semiconductor chip 1 by pressure (the 1st bonding), the side face of the wire 5 containing 
the heat affected zone 4 produced by said ball formation next is stuck by pressure on 
sticking-by-pressure ball 3" (the 2nd bonding), and wire 5 side face of a location further 
distant from this 2nd bonding point is stuck by pressure on the external lead 6 (the 3rd 
BONDIGU). 
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CLAIMS 
[Claim(s)] 

[Claim 1] The wirebonding approach of the semiconductor chip characterized by to be 
included the 1st bonding which faces carrying out wirebonding of a semiconductor chip p id 
the external lead, forms a ball at the tip of a wire, and sticks this ball to the electrode on a 
semiconductor chip by pressure, the 2nd bonding which stick by pressure the side face of 
the wire containing the heat affected zone produced by said ball formation on a sticking-by- 
pressure ball, and the 3rd BONDIGU which stick the wire side face of a location distant 
from this 2nd bonding point by pressure on an external lead. 



[Translation done.] 
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3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the wirebonding approach suitable for thin 
shape-ization of a semiconductor device which can wire low in detail about the approach < 
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carrying out wirebonding of a semiconductor chip and the external lead. 
[0002] ^ 
[Description of the Prior Art] As an approach of connecting the electrode of a r " 
semiconductor chip, and an external lead, the wirebonding approach which generally 
connects with a metal thin line (wire) with a diameter of 0.01 -0.1 mm is used. After said 
wirebonding approach carries out the 1st bonding for the tip of a metal thin line to the 
electrode of a semiconductor chip and wires this metal thin line in the shape of a loop 
formation, it carries out the 2nd bonding on an external lead, as the approach which the ball 
bonding approach which forms a ball at the tip of a wire can mass-produce with easy 
equipment as this kind of the wirebonding approach - current - it is adopted widely. 
[0003] Rawing 5 (a) and (b) are the mimetic diagrams explaining the conventional ball 
bonding approach, (a) Drawing shows the condition of the 1st bonding and the (b) Fig. 
shows the condition after the 2nd bonding completion respectively. This approach forms a 
ball 3 at the tip of the wire 5 which let the main hole of a capillary tube 7 pass first. Next, a 
capillary tube 7 is dropped, a ball 3 is stuck to the electrode 2 on a semiconductor chip 1 by 
pressure, and the 1st bonding is performed. Next, a capillary tube 7 is moved, wire 5 side 
face is stuck to the external lead 6 by pressure, and the 2nd bonding is performed. 
Furthermore, a wire 5 is cut in the 2nd bonding part, and wirebonding is completed. This 
approach is HO in loop-formation height, while high-speed bonding is possible. There is a 
fault of becoming high. You rise straightly, without making it crooked as it is shown in 
drawing 5 (b), since it is easy to produce the breakage accident of a wire 5 while an activity 
will become unstable, if this heat affected zone 4 is made crooked, you make it crooked in 
the part which has not received the thermal effect by a heat affected zone 4 generating this 
reason into the ball 3 right above part of a wire 5 at the time of ball formation, and a loop 
formation is formed. For this reason, loop-formation height is HO. It becomes and 
predetermined height arises. 

[0004] On the other hand, even if it becomes a long loop formation with the latest 
correspondence to thinning and the latest formation of many pins of a semiconductor 
device, it is required as correspondence to control of the wire deformation in the case of 
resin mold that HO should be made low in loop-formation height, and a loop formation 
should be formed. Since it corresponds to this, high grade gold is made to contain the trace 
element of 1 to 100 weight ppm extent, and said demand is supported. For example, 
making elements, such as Y, calcium, and Ce, contain is proposed by JP,2-219250,A. 
However, since it is a thing corresponding to [ make low the height of said heat affected 
zone 4, and ] said demand, this approach is HO in loop-formation height. There is a 
limitation also in reduction. 

[0005] Moreover, as shown in JP.4-255237.A at drawing 4 , the approach of making loop- 
formation height low and forming a loop formation is proposed. According to this approach, 
a ball 3 is first stuck to the external lead 6 by pressure, and the 1st bonding is performed, 
and subsequently to the external lead 6 top near the semiconductor chip 1 approach, from 
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the 1st bonding part, the side face of a wire 5 is stuck by pressure, and it takes the 2nd 
bonding. Next, the side face of a wire 5 is stuck to the electrode 2 of a semico^uctor chip 
1 by pressure, and it takes the 3rd bonding for it. Furthermore, it is the approach of cutting 
a wire 5 in the 3rd bonding part, and completing wiring. However, this approach has the two 
following faults. 

[0006] First, since the approach of sticking a wire 5 to the electrode 2 of a semiconductor 
chip 1 by pressure is the activity which sticks the side face of a wire 5 by pressure directly, 
becoming easy to destroy the insulating coat of the front face of a semiconductor chip 1 etc. 
compared with the approach of sticking the conventional ball by pressure is mentioned. 
This reason is because a capillary tube 7 falls too much to near the front face of a 
semiconductor chip 1. That is, conventionally, since it is the approach this approach sticks 
wire 5 side face by pressure directly to being the approach of sticking the ball 3 of an about 
2.5 times [ of wire 5 diameter ] diameter by pressure by the capillary tube 7 as shown in 
drawing 5 (a), a capillary tube 7 falls too much downward, and comes to destroy the above- 
mentioned insulating coat etc. Moreover, in the 2nd bonding, as shown in drawing 4 , it is 
difficult to make a heat affected zone 4 crooked almost evenly, to some extent [ this reason 
has the bad property top flexibility of a heat affected zone 4, and ] - it starts, the section is 
made and there is a limitation in reduction of loop-formation height too. 
[0007] On the other hand, the different wedge-bonding approach from the ball BONDINKU 
approach is learned from the former as an approach of making loop-formation height low 
and forming a loop. formation. However, in addition to equipment becoming complicated, 
this approach has the fault that a bonding rate is slow, in order to correspond to many pin- 
ization, since it is the approach of carrying out bonding only to an one direction. 
[0008] 

[Problem(s) to be Solved by the Invention] When this invention is accomplished in view of a 
situation conventionally which was mentioned above and the electrode of semiconductor 
chips, such as IC chip, and an external lead are wired by the bonding wire, Even if it adopts 
the ball bonding approach which can be mass-produced with easy equipment and becomes 
a long loop formation with the latest correspondence to thinning and the latest formation of 
many pins of a semiconductor device, as correspondence to control of the wire deformation 
in the case of resin mold It aims at offering the wirebonding approach of the semiconductor 
chip which can make loop-formation height low and can form a loop formation. 
[0009] 

[Means for Solving the Problem] this invention person etc. resulted that low wiring of very 
flat loop-formation height could be carried out also in the ball bonding approach in a header 
and this invention by sticking by pressure the heat affected zone of the wire generated at 
the time of ball formation in a capillary tube on the sticking-by-pressure ball formed by the 
1st bonding, as a result of inquiring wholeheartedly. The place made into the summary is as 
follows. Namely, this invention is faced carrying out wirebonding of a semiconductor chip 
and the external lead. The 1st bonding which forms a ball at the tip of a wire and sticks this 
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ball to the electrode surface on a semiconductor chip by pressure, The 2nd bonding which 
sticks by pressure the side face of the wire containing the heat affected zor^produced by 
said ball formation on the sticking-by-pressure ball formed by the 1st bonding; It is the 
wirebonding approach of the semiconductor chip characterized by including the 3rd 
BONDIGU which sticks the wire side face of a location distant from this 2nd bonding point 
by pressure on an external lead. It is desirable that (wiring height) is 30-150 micrometers in 
said loop-formation height which carried out wirebonding. 
[0010] 

[Embodiment of the Invention] The wirebonding approach of a semiconductor chip based 
on this invention is explained with reference to drawing 1 which is the mimetic diagram of 
this invention - drawing 3 . In drawing 1 , drawing 2 shows the condition of the 2nd bonding 
and drawing 3 shows the condition at the time of wirebonding completion for the condition 
of the 1st bonding, respectively. Wires with a diameter of 10-100 micrometers with which it 
is usually used, such as gold with which the wire used for this invention contains an alloy, 
and copper, are used. Hereafter, the outline of this invention wirebonding approach is 
described. 

[0011] [The 1st bonding / drawing 1 ] First, as shown in the (a) Fig., it discharges, the tip of 
the wire 5 which let the main hole of a capillary tube 7 pass is fused, and a ball 3 is formed. 
At this time, a wire 5 root part can do the field which crystal grain made big and rough in 
response to the effect of heat. This field is displayed as a heat affected zone 4. Said heat 
affected zone 4 is about 80-240 micrometers in die length corresponding to an alloy 
presentation. For this reason, by the conventional bonding approach, straight starting ****** 
is carried out as above-mentioned, without making a heat affected zone 4 crooked as it 
indicates drawing 5 (b) that breakage accident of a wire 5 is not produced. For this reason, 
loop-formation height is the bonding approach which sticks this heat affected zone 4 by 
pressure like the after-mentioned in this invention, and makes loop-formation height low to 
becoming high with heat affected zone 4 height of about +50 micrometers in the former. 
Next, as shown in the (b) Fig., a capillary 7 is dropped, a ball 3 is stuck to the electrode 2 
on a semiconductor chip 1 by pressure, and the 1st bonding is performed. As for this 
sticking-by-pressure ball 3' outer diameter, it is desirable to make it about 6 to 7 times of a 
wire diameter. 

[0012] [The 2nd bonding / drawing 2 ] Horizontal migration is carried out at the external lead 
6 side so that the core may come on the edge of sticking-by-pressure ball 3* after raising a 
capillary tube 7 and operating a capillary tube 7 right and left subsequently, still as shown in 
a (a) Fig. - (b) Fig. The wire die length which projects from capillary tube 7 outlet side drops 
a capillary tube 7 in the location, as heat affected zone 4 die-length +alphamum, as shown 
in the (c) Fig., it sticks wire 5 side face by pressure on sticking-by-pressure ball 3\ and the 
2nd bonding is performed. At this time, said heat affected zone 4 is folded in half by the 
capillary tube 7, and is stuck by pressure on sticking-by-pressure ball 3\ It is desirable to 
consider as the range of 10-30 micrometers as said die length alphamum. In addition, it is 
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required to stick by pressure the upright heat affected zone 4 shown in d rawing 1 (b) in this 
invention on sticking-by-pressure ball 3\ Therefore, the sticking-by-pressure ^riditions of a 
heat affected zone 4 may be multiplex chip boxes other than double fold. Moreover, a part 
of heat affected zone 4 stuck by pressure may be in the condition overflowing from the 
base of sticking-by-pressure ball 3' and a capillary tube 7. 

[0013] [The 3rd bonding / drawing 3 ] Horizontal migration of the capillary tube 7 is carried 
out further, the side face of a wire 5 is stuck to the position of lead 6 by pressure, and the 
3rd bonding is performed. Under the present circumstances, since a heat affected zone 4 
does not exist, a wire 5 can wire low. Furthermore, a wire 7 is cut in the 3rd bonding part, 
and wiring is completed. It is H1 in low fixed loop-formation height, without being influenced 
by the usual heat affected zone 4 die length in this invention. It can wire. It is H1 in the loop- 
formation height as used in the field of this invention. It is the height from electrode 2 top 
face to loop-formation upper limit. 
[0014] 

[Example] Based on this invention, a detailed example is explained [ rather than ] with 
reference to drawing 1 - drawing 3 . In drawing 1 , drawing 2 shows the condition of the 2nd 
bonding and drawing 3 shows the condition at the time of wirebonding completion for the 
condition of the 1st bonding, respectively as it is the above-mentioned. As a wire 5, the gold 
alloy line with a diameter of 25 micrometers which annealed after performing wire drawing 
to the gold alloy ingot which made 5 Ns (99.999wt%) high grade gold contain the calcium20 
weight ppm was prepared first. Subsequently, with the discharge device which omitted 
illustration, it heated, the tip of said wire 5 which let the main hole of a capillary tube 7 pass 
was fused, and the ball 3 was formed. At this time, the die length of the heat affected zone 
4 formed in the wire was 80 micrometers ( drawing 1 (a)). Next, the capillary tube 7 was 
dropped, the ball 3 was stuck to the electrode 2 on a semiconductor chip 1 by pressure, 
and the 1st bonding was performed. This sticking-by-pressure ball 3* outer diameter was 
140 micrometers ( drawing 1 (b)). Next, the capillary tube 7 was raised, horizontal migration 
was carried out at the external lead 6 side so that the core of a capillary tube 7 might come 
on the edge of a sticking-by-pressure ball further, and it could be 100 micrometers whose 
wire die length of capillary tube 7 outlet side is heat affected zone 4 die length of +20 
micrometers. At this time, a capillary tube 7 is operated right and left, and the heat affected 
zone 4 was made to be stuck to the top face of sticking-by-pressure ball 3' by pressure 
( drawing 2 (a) - (b)). The capillary tube 7 was dropped in the location, wire 5 side face 
containing a heat affected zone 4 was stuck by pressure on sticking-by-pressure ball 3', 
and the 2nd bonding was performed. The heat affected zone 4 was stuck by the capillary 
tube 7 by pressure on sticking-by-pressure ball 3' ( drawing 2 (c) Fig.). Next, horizontal 
migration of the capillary tube 7 was carried out, the side face of a wire 5 was stuck to the 
position of lead 6 by pressure, and the 3rd bonding was performed. At this time, a wire 5 
wires low and is H1 in loop-formation height. It is 50 micrometers and has wired low sharply 
from heat affected zone 4 height. Furthermore, the wire 7 was cut in the 3rd bonding part, 
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and wiring was completed ( drawing 3 ). 

[0015] By this bonding approach, on the semiconductor chip 1 , since the side face of a wire 
.5 was stuck by pressure on sticking-by-pressure ball 3\ bonding was completed, without 
destroying the insulator layer on a semiconductor chip 1 in capillary tube 7 lower limit. On 
the other hand, with the conventional ball bonding method shown in drawing 5 , it is the 
wiring height HO. It was about +50 micrometers in heat affected zone 4 height Moreover, 
by the method which sticks the side face of a wire 5 by pressure on the electrode 2 of the 
semiconductor chip 1 shown in drawing 4 , the fault that capillary tube 7 lower limit 
approached a semiconductor chip 1 too much, and destroyed the insulator layer on a 
semiconductor chip 1 arose. 
[0016] 

[Effect of the Invention] The 1st bonding which sticks by pressure the ball formed at the tip 
of a wire to the electrode on a semiconductor chip in case this invention carries out 
wirebonding of a semiconductor chip and the external lead, as explained above, The 2nd 
bonding which sticks by pressure the side face of the wire containing the heat affected zone 
produced by said ball formation on a sticking-by-pressure ball, Since it considered as the 
new wirebonding approach containing the 3rd BONDIGU which sticks the wire side face of 
a location distant from this 2nd bonding point by pressure on an external lead The 
wirebonding approach by the ball bonding which can wire a wire low can be offered without 
destroying the insulator layer on a semiconductor chip. Therefore, even if this invention 
becomes a long loop formation with the latest correspondence to thinning and the latest 
formation of many pins of a semiconductor device, it is very useful [ adopting the ball 
bonding which can be mass-produced with easy equipment at high speed, ] to make loop- 
formation height low as correspondence to control of the wire deformation in the case of 
resin mold, and to form a loop formation as the wirebonding approach of a semiconductor 
chip demanded. 
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[Brief Description of the Drawings] ^ ; 

[Drawing 1] The mimetic diagram showing the 1st bonding of this invention approach: 
[Drawing 2] The mimetic diagram showing the 2nd bonding of this invention approach. 
[ Draw ing 3] The mimetic diagram showing the time of the wirebonding completion by this 
invention approach. 

[Drawing 4] The mimetic diagram showing the conventional bonding approach which makes 
loop-formation height low and forms a loop formation. 

[Drawing 5] The mimetic diagram explaining the conventional general ball bonding 
approach. 

[Description of Notations] 
1 : Semiconductor chip 
2: Electrode 
3: Ball 

4: Heat affected zone 
5: Wire 

6: External lead 
7: Capillary tube 
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[ Draw ing 3] 




[ Drawing 2 ] 
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